Echocardiography and vascular ultrasound: new developments and future directions.
There have been major technological advances in echocardiography over the past decade. New and robust measures of myocardial function, both systolic and diastolic, have been identified and extensively evaluated. Some of the new measures such as annular velocities by tissue Doppler imaging have become an integral part of the echocardiographic examination, and other measures such as strain and strain rate have yet to be widely adopted. Three-dimensional (3D) echocardiography has evolved greatly since its introduction in the 1980s. Currently, its main clinical application is the perioperative assessment of the mitral valve. Though 3D echocardiography provides superior quantification of cardiac chamber size, its adoption has been limited by the lack of robust automated data analysis software with smooth integration of analysis packages into clinical workstations and suboptimal temporal and spatial resolution. With advancement in electronics and miniaturization, these limitations can be overcome. The history of contrast echocardiography is long and arduous. Use of a microbubble contrast for left ventricular opacification has become commonplace in most echocardiographic laboratories, but the routine use of microbubble contrast for myocardial perfusion will require standardization of the procedure and/or development of new contrast agents. The applications of 3D and microbubble contrast are also under active evaluation in vascular ultrasound. This review summarizes the current and future applications of these exciting developments in echocardiography and vascular ultrasound.